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ABSTRACT

Background: Ensuring reliable quality control (QC) is essential for accurate ESR measurement in clinical labora-
tories.

Methods: This study evaluated the QC performance of the upgraded Alifax TEST1 2.0 (Alifax, Polverara, Italy).
Within run and between-run precision was evaluated in accordance with the International Council for Standard-
ization in Hematology using Alifax Latex quality control material and/or patient samples. A statistical moving av-
erage was established from 300 ESR patient samples referred for routine analysis.

Results: TEST1 2.0 demonstrated precision within the manufacturer’s limits at low, middle and high ESR levels
with quality control material. The precision of patient samples in the ESR range > 20 mm/hour was < 2.7%. The
statistical moving average was 68.0 £ 8.3 mm/hour with a % coefficient variation of 12.2%.

Conclusions: Monitoring QC using latex QC materials in conjunction with a patient-based moving average, effec-
tively monitors ESR, ensuring consistent performance and analytical confidence in routine ESR testing.
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The erythrocyte sedimentation rate (ESR) is a non-spe-
cific screening test for inflammatory and malignant dis-
orders [1]. Historically, the Westergren method served
as the reference standard; however, due to its recognis-
ed limitations, many laboratories have transitioned to al-
ternate and/or modified automated methods [2]. These
methods employ various technologies including centri-
fugation or photometric aggregometry to measure the
ESR [3]. TEST1 (Alifax, Polverara, Italy) is a widely
used alternate method in medium to high volume labo-
ratories [4-8]. More recently, an upgraded version of the
analyser (TEST1 2.0) has been introduced [9].

Quality control (QC) monitoring is essential for accu-
rate and precise ESR measurement in clinical laborato-
Short Communication accepted December 8, 2025 ries. Several studies have evaluated the performance of
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the TEST1 1.0 analyzer and have consistently demon-
strated improved precision as compared to the Wester-
gren method [4-8]. This enhanced performance is attri-
buted to the synthetic matrix of its control solution. Un-
like other automated ESR methods that use stabilized
human blood as control material, TEST1 employs latex-
based controls [8]. To date, however, there are limited
published studies evaluating the analytical performance
of the upgraded TEST1 2.0 analyzer and its QC materi-
al. The present study therefore aimed to evaluate the
TEST! 2.0 latex QC material for QC monitoring.

MATERIALS AND METHODS

Analyzer

TEST1 2.0 was calibrated with latex calibrators and the
booster Y was aligned with the reference analyser.
TESTI1 2.0 is a closed, fully automated analyser that
measures ESR at 37°C. A 150 puL blood sample flows
through a capillary tube within the instrument. The di-
agnostic algorithm transforms the measurement per-
formed within the first 20 seconds into photometric
quantitative data. A mathematical algorithm converts
the raw data transformed into comparable Westergren
values, expressed in mm/hour [9]. The TEST1 2.0 pro-
vides a reportable range of 2 to 120 mm/hour. It accom-
modates EDTA samples in two modes: an internal mode
for adult samples and an external mode for pediatric or
short samples. The system dimensions are 77 cm in
length, 74 cm in width, 86 cm in height, and it weighs
94 kg.

Standards

This study was performed in accordance with the Clini-
cal and Laboratory Standards Institute (CLSI) and Inter-
national Committee on Standardisation in Haematology
(ICSH) [3,10]. This study was approved by the Human
Research Ethics committee of the University of the
Witwatersrand (Protocol number: M2410118).

Samples

The samples used for the verification included Latex
Controls for TEST 1 (3 levels) (Alifax, Polverara, Ita-
ly). The expected ranges of each level were as follows:
6 -11, 15 - 22 and 56 - 74 mm/hour. In addition, resid-
ual specimens referred for routine laboratory testing,
which covered a wide range of normal and abnormal re-
sults of clinical relevance, were included. Aged and in-
sufficient samples were excluded. Samples with a he-
matocrit value < 30% were also excluded. Samples
were collected in K2EDTA or K3EDTA tubes (Vacu-
tainer®, Becton Dickinson, Plymouth, UK) for analysis.
Samples were stored at room temperature or 4 - 8°C and
analyzed by a dedicated technologist within 12 or 24
hours of collection respectively. Daily QC measure-
ments were performed.

Precision experiment

Within run precision was determined with patient sam-
ples and QC material in the normal and abnormal range
each analyzed ten times during the same eight-hour pe-
riod. Between-run precision was determined with QC
material in the normal and abnormal range, analyzed
three times a day on five consecutive days. This was
performed in the internal and external mode. The man-
ufacturer’s % coefficient of variation (CV) for low, nor-
mal and high QC material were employed as the first
hierarchy.

Internal quality control experiment

The statistical moving average was established follow-
ing validation by analyzing the mean of 30 recent data
points. A total of 300 ESR patient samples referred for
routine analysis were included.

RESULTS

The results of the within-run and between-run precision
analysis are presented in Tables 1. The within-run and
between-run precision analysis at low, middle and high
ESR levels was within the manufacturer’s limits with
QC material. The imprecision of the abnormal low and
normal patient samples was high. However, this impre-
cision is clinically not significant as it covers the normal
range. In contrast, the abnormal ESR patient sample
which covers the clinically significant ESR range shows
an acceptable imprecision of <2.7%.

The ESR mean =+ standard deviation (SD) was 68.0 +
8.3 mm/hour. All data points were within 2SD of the
mean with a % CV of 12.2% (Figure 1).

DISCUSSION

Most laboratories globally have transitioned to alternate
ESR methods due to their numerous benefits [3]. Since
introduction, automated ESR methods have consistently
demonstrated improved precision, as compared to the
manual Westergren method [2,8]. Cennamo et al. re-
ported a strong between-run precision on the TEST1 1.0
using QC material, with CV’s of 0%, 3.3%, and 2% for
low, medium, and high ESR ranges, respectively [2].
The TEST1 1.0 also showed acceptable within run pre-
cision with patient samples, with a mean CV of 9% for
ESR values > 20 mm/hour [2]. This study evaluated the
bench-top TEST1 2.0 alternate ESR method in an adult
and pediatric patient population. Similarly, the within
run and between run precision of the TEST1 2.0 using
latex-based QC material were excellent. Additionally,
we assessed QC procedures using fresh EDTA-antico-
agulated patient samples. While the precision of the ab-
normal low and normal patient samples was high, the
precision for ESR values > 20 mm/hour, which covers
the clinically significant ESR range, showed an accept-
able imprecision of < 2.7% [9]. These findings support
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Table 1. Precision analysis for normal, abnormal high and low control material and patient samples.

Figure 1. X-bar Chart Monitoring Daily Mean ESR values (mm/hour).

Each data point represents 30 ESR patient samples.
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Control samples Within-run precision control samples Manufacturer’s acceptance criteria for precision
. CV% CV%
abnormal abnormal
Parameter normal q
_ control control low normal high
(n=10) control .
low high
TEST1 2.0 external mode
ESR, mm/h 0.00 0.00 0.69 7.52 3.28 2.70
TEST1 2.0 internal mode
ESR, mm/h 0.0 2.79 1.03 7.52 3.28 2.70
between-run precision control samples
Control samples CV%
abnormal abnormal
Parameter normal .
_ control control low normal high
(n=25) control .
low high
TEST]1 2.0 external mode
ESR, mm/h 3.65 2.27 2.02 7.52 3.28 2.70
TEST1 2.0 internal mode
ESR, mm/h 5.31 1.51 1.38 7.52 3.28 2.70
. within-run precision patient samples
Patient samples CV%
Parameter abnormal normal abnormal low normal hich
(n=10) low High g
TEST1 2.0 external mode
ESR, mm/h 24.79 10.76 0.00 7.52 3.28 2.70
TEST1 2.0 internal mode
ESR, mm/h 13.98 9.85 0.00 7.52 3.28 2.70
ESR: erythrocyte sedimentation rate, CV: coefficient of variation.
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the reliability of the upgraded TEST1 2.0 system for
routine ESR testing.

Guidelines recommend the use of commercial control
materials and/or EDTA-anticoagulated patient samples
for assessing precision of daily laboratory testing [3,10].
Several commercial QC materials are available. How-
ever, most are based on stabilized whole blood and are
not compatible with the TEST1 2.0, which measures the
kinetics of erythrocyte aggregation. A latex-based QC
material has been specifically developed for use with
the TEST1 system. Each QC set comprises three tubes
containing 3 mL of latex solution at defined concentra-
tions, each with a known turbidity value. These controls
are readily available and user-friendly, making them a
practical solution for daily laboratory QC. In addition to
monitoring QC using latex QC materials, EDTA-antico-
agulated patient samples were monitored. A moving av-
erage, calculated from consecutive patient sample re-
sults, was applied. The moving average is a patient-
based statistical QC technique that can be applied to
monitor ESR results in routine practice. With each new
result, the average was updated, thereby generating a
continuous “moving” statistic. Latex QC materials in
conjunction with patient-based moving average moni-
toring provided a comprehensive, practical, and reliable
QC strategy for the TEST1 2.0, ensuring consistent per-
formance and analytical confidence in routine ESR test-
ing.

A limitation of this study was that the moving average
was assessed over a limited period; however, with on-
going monitoring, systematic errors such as a shift in
the moving average may serve as an indicator of ana-
lytical errors, including reagent deterioration, calibra-
tion drift, or analyzer errors. Since ESR values are in-
fluenced by population-specific distributions, optimiza-
tion is required prior to implementation. Strategies may
include applying reference intervals, excluding abnor-
mal results from specific clinical settings (e.g., rheuma-
tology outpatients or infectious wards), or omitting re-
ferred samples with prolonged storage times. The cur-
rent software version of the TEST1 2.0 analyzer does
not provide functionality for QC plotting or monitoring.
Consequently, laboratories must record results manually
or rely on external software for daily QC monitoring.
In conclusion, the TEST1 2.0 is an alternative method
for ESR measurement that provides rapid and precise
results. With software upgrades, the use of patient-
based moving averages in conjunction with latex QC
material is advised to enhance internal QC and support
patient safety.
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